[Abstract] In utero electroporation (IUE) of mouse cerebellar Purkinje cells allows high expression levels of transgenes without toxicity (Nishiyama et al., 2012) . This technique is suitable for co-transfection of multiple plasmid genes. Therefore, it is useful to express various sets of genes such as drug-inducible Cre/loxP constructs and CRISPR/Cas9 genome editing constructs (Takeo et al., 2015) . Murine Purkinje cells arise from subventricular zone of fourth ventricle at embryonic day (E) 10-12. IUE at E11.5 into fourth ventricle results the most efficient transfection into Purkinje cells.
Procedure
A. DNA preparation 1. Purify plasmids using the QIAGEN plasmid maxi kit. Dissolve plasmids into 1x HBS to make plasmid stock solutions. 4 mg/ml or higher concentration of plasmid stock is recommended. Plasmid stock solutions can be stored at 4 °C for several months, though fresh plasmids bring good results.
2. Dilute plasmids into 30~60 μl 1x HBS at a final concentration of 2-5 mg/ml. Add 1/100 volume of 1% fast green solution.
B. Preparation of glass micropipettes for DNA injection 1. Pull glass capillaries with the micropipette puller.
2. Cut the tip of a pulled pipette at 30-45 μm in diameter ( Figure 1B ) using a surgical scalpel blade. The cut edge must be sharpen, not a clean cut shape ( Figure 1A-B) .
Check the cut edge under microscope. Make 3~5 glass micropipettes.
http://www.bio-protocol.org/e1835 Gently push the embryo so that the fourth ventricle is fixed in superficial portion of the uterus (Figure 2A-B) . Insert the glass micropipette into the fourth ventricle through the uterus wall, and inject DNA by air pressure until the rostral part of fourth ventricle is filled with DNA ( Figure 2C ). For an embryo, take 5 seconds or longer to inject DNA solution.
http://www.bio-protocol.org/e1835 If it is difficult to contact electrodes tightly on the uterus, put a small amount of EEG paste on the electrodes to fill the gaps between electrodes and uterus. Apply electrical pulses (33 V, with a duration of 30 ms, at intervals of 970 ms per pulse, 5 cycles). 45~50 mA current is delivered ( Figure 2D ). For an embryo at E10-12, apply two to four sets of electrical pulses. Too much electrical pulses might be harmful.
9. Move on to the next embryo and repeat steps C7-8. When finished with one of the two uterine horns, gently put them back into abdomen using your fingers.
10. Pull out the other uterine horn, just like step C7. If the uterine wall is not relaxed, drop 50 μl ritodrine hydrochloride (0.1 mg/ml) directly on the exposed uterine horn. Do steps C7-9. It is important to finish steps 6-10 within 40 min. Prolonged surgery can lead to death of the embryos or the pregnant mouse.
11. After electroporated uterus are returned into abdomen, suture the wound of abdomen wall.
12. Close the skin with wound clips.
13. Recover the mouse under warm (~37 °C) condition. Return the mouse to the home cage.
14. Electroporated mice can be analyzed at embryonic or postnatal ages (Figure 3 ). In the cerebellar vermis which was electroporated at E11.5, 95% of the transfected cells are http://www.bio-protocol.org/e1835 
